Introduction

55
Wheelchair curling debuted at the 2006 Paralympic Games. Competing athletes utilize the same stones 56 and ice sheets as Olympic curlers, although sweeping (i.e., using a broom to control the stone's 57 trajectory) is omitted and the stone must be pushed from a stationary wheelchair using a delivery stick. 1 
58
One of the main objectives in wheelchair curling is to launch the stone in such a way that it rectilinearly 59 translates along the ice over 28 m and lands within the 'house' to accumulate points; this is known as a
60
'draw shot' delivery. Research conducted at the 2010 Paralympic Games noted that 18 % of athletes 61 competing in wheelchair curling (n = 50) sought medical attention for musculoskeletal injuries, the 62 majority of which were sustained about the lower back and shoulder joint. 2 To date, there has been no 63 experimental or computational research published regarding the biomechanics of wheelchair curling.
64
These investigations would provide unprecedented insights into the physical demands of this Paralympic 65 sport.
66
One of the main objectives of biomechanists is to evaluate the dynamics (i.e., forces and 67 moments) associated with human movements. Experimentally measuring the forces of individual skeletal 68 muscles (i.e., dynamometry) is invasive and therefore unpractical in sport environments. 3 
75
Methods
76
Paralympic Athlete
77
A single wheelchair curler (sex: male, age: 39 y, total body mass: 87.9 kg) was recruited from the 
83
Experimental Kinematics
84
The angular joint kinematics throughout the wheelchair curling delivery were experimentally measured 85 using an inertial measurement unit (IMU) system (MVN Suit, Xsens Technologies, Netherlands). The 
136
Inverse Dynamics
137
Inverse dynamics is a mathematical technique through which resultant forces and moments about 
143
Results
144
The shoulder joint displayed the largest range of motion (i.e., Δ 142.7 ± 3.1°) throughout the wheelchair
145
curling delivery compared to the hip (i.e., Δ 27.0 ± 2.9°), elbow (i.e., Δ 96.7 ± 3.3°), and wrist (i.e., Δ 22.8 146 ± 1.7°) (Figure 3 ). The mean duration of the delivery was approximately 0.65 seconds. The delivery was 147 initiated through rotations about the hip (i.e., flexion), followed sequentially by the shoulder (i.e., flexion), 148 elbow (i.e., extension), and wrist (i.e., ulnar deviation).
149
The shoulder joint had the largest magnitude of angular velocity throughout the delivery, with a 
162
The largest joint moments throughout the wheelchair curling delivery were about the hip joint (i.e., 163 maximum of 203.2 ± 34.9 Nm), followed by the shoulder (i.e., maximum of 54.6 ± 6.2 Nm) and elbow (i.e.,
164
maximum of 12.6 ± 2.2 Nm) ( Figure 6 ).
165
Discussion
166
The objectives of this research were i) to develop a subject-specific multibody biomechanical model of 
